The aim of this study was to describe early breastfeeding practices (initiation within 1 hr of birth, no prelacteal feeding, and a combination of both-"optimal" early breastfeeding) according to childbirth location in low-and middle-income countries. Using data from the most recent Demographic and Health Survey (2000-2013) for 57 countries, we extracted information on the most recent birth for women aged 15-49 with a live birth in the preceding 24 months. Childbirth setting was self-reported by location (home or facility) and subtype (home delivery with or without a skilled birth attendant; public or private facility). We produced overall world and four region-level summary statistics by applying national population adjusted survey weights. Overall, 39% of children were breastfed within 1 hr of birth (region range 31-60%), 49% received no prelacteal feeding (41-65%), and 28% benefited from optimal early breastfeeding (21-46%). In South/Southeast Asia and Sub-Saharan Africa, early breastfeeding outcomes were more favourable for facility births compared to home births; trends were less consistent in Latin America and Middle East/ Europe. Among home deliveries, there was a higher prevalence of positive breastfeeding practices for births with a skilled birth attendant across all regions other than Latin America. For facility births, breastfeeding practices were more favourable among those taking place in the public sector. This study is the most comprehensive assessment to date of early breastfeeding practices by childbirth location. Our results suggest that skilled delivery care-particularly care delivered in public sector facilities-appears positively correlated with favourable breastfeeding practices.
DHS are population-based cross-sectional household surveys which use a core set of questionnaires tailored to country setting (Fabic, Choi, & Bird, 2012) . We included the most recent survey for all countries that had a DHS between 2000 and mid-2013. The resulting dataset contained 57 countries ( Supplementary Table S1 ) from four geographic regions: Sub-Saharan Africa (30 countries), North Africa/West Asia/ Europe (nine countries), South/Southeast Asia (10 countries), and Latin America and the Caribbean (eight countries). The regions were constructed based on a classification of countries by Measure DHS, following other analyses of DHS data (Montagu, Yamey, Visconti, Harding, & Yoong, 2011) . For simplicity, we refer to these regions as Sub-Saharan Africa, Middle East/Europe, South/Southeast Asia, and Latin America in this paper. Data about breastfeeding and location of childbirth are based on women's self-reports.
The DHS received institutional review centrally (ICF International), and approval by every participating country. This study was approved by the Research Ethics Committee of the London School of Hygiene and Tropical Medicine, UK.
| Population
Breastfeeding indicators and childbirth location for the most recent live birth were examined among women aged 15-49 with a birth in the 24 months before the survey. We restricted the sample to children who survived to at least 1 month in an attempt to exclude infants who were less likely to breastfeed, perhaps because of separation from their mother or inability to breastfeed due to prematurity or poor health condition at birth. Childbirth setting may also differ for these children, for example, mothers who went into labour early may be more likely to seek facility care.
| Indicators and definitions 2.3.1 | Breastfeeding
Our outcomes of interest were key infant feeding indicators reflecting breastfeeding practices in early life. We included two WHO-recommended indicators for assessing infant and young child feeding practices: the proportion of children ever-breastfed, and the proportion of children who were put to the breast within 1 hr of birth (World Health Organization, 2008) . We derived two additional indicators from the data. Firstly, the proportion of children who received breastmilk only in the first 3 days (no "prelacteal feeding"), derived from a negative response to the question "In the first three days after delivery, was
Key messages
• Only 28% of infants in low-and middle-income countries (LMICs) benefit from optimal early breastfeeding, with wide variation by region and childbirth location.
• Cross-sectoral comparisons suggest that early breastfeeding outcomes are more favourable among facility births compared to births at home in LMICs, particularly in Sub-Saharan Africa and South/Southeast Asia.
• Among home births, positive early breastfeeding practices are generally higher among births attended by a skilled birth attendant.
• Across all four LMIC regions, early breastfeeding practices are more favourable in births in public sector facilities compared to private sector births.
[child's name] given anything to drink other than breast milk?". The second additional indicator was the proportion of children who were fed "optimally" in the in the early days after birth (put to the breast within 1 hr and no prelacteal feeding). Not all countries collected all the data that was necessary to construct the four breastfeeding indicators. A full description of the indicators and denominators is presented in Table 1 .
| Childbirth location and attendant
Women were asked for the location of their most recent live birth in the recall period. We first characterised childbirth locations as home or facility-based. Among facility deliveries, we further differentiated locations as being public-or private-sector. Public-sector childbirth locations were those occurring in public, government or social security health facilities. Private-sector locations were those occurring in facilities outside the public sector, such as in private facilities, private health professional locations, faith-based organisation facilities, nongovernmental organisation facilities, and other private facilities, as previously described . Respondents were asked to list all people who assisted with the delivery; we considered the person with the highest level of qualification, and classified homebased births as having been attended by a skilled birth attendant (SBA) or not, according to country-level criteria Footman et al., 2015) .
| Missing data
Analyses were conducted on the 99.5% of births in the sample that had nonmissing values for the two main variables surrounding childbirth (childbirth location-including sector of childbirth facility and delivery attendant). Where information was missing on breastfeeding indicators, we assumed the infant was not fed optimally (ever breastfeeding was missing for 0.3% of observations, early breastfeeding 0.1%, and pre-lacteal feeding 2.7%).
| Analysis and construction of regional and overall summary measures
All analyses were conducted using Stata 13. DHS surveys are conducted using a multistage cluster sampling strategy, and women in each DHS survey have an individual sample weight that is used to calculate country-level representative summary statistics. We used these and further produced region-level and overall summary statistics by applying weights that accounted for both country-specific survey design and national population size (so e.g., India contributed more to overall and South/Southeast Asia estimates than Nepal), to ensure that estimates are representative of the population residing in study countries/regions. To capture the extent of variability across the included countries, we report ranges and medians. Where overall percentages for all regions are reported in the text, these are population-weighted means of all included countries unless stated otherwise. We present differences in breastfeeding outcomes for home vs. facility-based deliveries by country, but differences for SBA vs. non-SBA and public vs. private facilities are aggregated by region only due to small sample sizes in some of the included countries.
| RESULTS
The analysis included 194,042 children born in the 24 months preceding the survey. Overall, about half of births took place at home and half at a facility (52.3% and 47.7%, respectively; Table 2 ). There was considerable variation by region, with a higher prevalence of facility births in both the Middle East/Europe and Latin America (79.1% and 75.2%, respectively). Among home deliveries, the percentage of births assisted by a SBA ranged from around 1 in 20 to 1 in 4, and was lowest in Sub-Saharan Africa and highest in Middle East/Europe. In most regions, deliveries at public facilities outnumbered those at private facilities. The exception was South/Southeast Asia, where there was a higher proportion of deliveries in private sector facilities. Table 3 ) and across all childbirth locations, and this indicator is therefore not reported further.
Rates of early initiation of breastfeeding and avoidance of prelacteal feeding were substantially lower (weighted mean 39.3% and 49.2%; median for countries 52.5% and 69.3%). At the region level, the highest prevalence of both was in Latin America (60.3% early breastfeeding, 65.2% no prelacteal feeding) and the lowest was South/Southeast Asia (30.8% and 41.0%, respectively). Across all regions, 28.4% (weighted mean) of children experienced both early breastfeeding initiation and avoidance of prelacteal feeding-defined as optimal early breastfeeding (country median 39.2%). The proportion of children benefiting from optimal early breastfeeding was highest in Latin America (45.6%) and lowest in South/Southeast Asia (21.1%). without SBA), but region-specific comparisons show that no prelacteal feeding was higher among home births attended by a SBA in all regions other than Latin America (Figure 2b ). Optimal early breastfeeding was slightly more prevalent among home deliveries with a SBA compared to those without (24.3% vs. 23.3%).
| Public sector deliveries vs. private sector deliveries
Among facility deliveries, all early breastfeeding outcomes were more favourable for deliveries in public sector facilities compared to private sector facilities (Figure 2c ). The mean early initiation rate for public sector facilities was 50.0% compared to 36.6% in private sector deliveries ( feeding, and a combined outcome "optimal breastfeeding") were generally more favourable for facility births compared to home births, particularly in Sub-Saharan Africa and South/Southeast Asia. Within home deliveries, early breastfeeding outcomes were more favourable among deliveries attended by a SBA, with the exception of prelacteal feeding avoidance in Latin America. The prevalence of positive early breastfeeding practices was higher among public sector births compared to private sector births in all four regions.
Strengths and limitations
This study is the most comprehensive assessment to date of early breastfeeding practices by childbirth setting. Our analysis was based on a large sample: nearly 200,000 births across 57 LMICs, with data taken from the most recent nationally-representative surveys (Measure DHS) conducted since 2000.
Data on breastfeeding were collected retrospectively. A review of studies assessing the validity and reliability of maternal recall in relation to a range of breastfeeding indicators suggested that in general shortterm recall of breastfeeding is reliable, particularly when the recall period is 3 years or less (Li, Scanlon, & Serdula, 2005) , as in our analysis (recall period 24 months). However, this review did not include any studies specifically assessing early breastfeeding practices. Measuring breastfeeding is challenging, and even the use of standardised questions may be interpreted differently according to the sociocultural context and the use of probing questions by interviewers (Salasibew, Filteau, & Marchant, 2014) .
In interpreting region-level totals, it is important to note that over 80% of the population in Sub-Saharan Africa and South/Southeast Asia regions were represented by a survey in the analysis, but proportionally fewer country data points were recorded for Latin America and the Middle East/Europe (approximately one-third regional population coverage). A further limitation of our analysis is that when stratifying by setting subtype (i.e., home births with and without a SBA; public vs. private facility deliveries), small numbers FIGURE 2 (a) Percent difference in breastfeeding indicators between home and facility births, region-level data; (b) percent difference in breastfeeding indicators between SBA and non-SBA attended home births, region-level data; and (c) percent difference in breastfeeding indicators between private and public sector among facility births, region-level data women, with these women likely to differ from lower-fertility women in terms of sociodemographic characteristics. However, few women had more than one birth in the preceding 24 months (0.7-6.7% across each of the 57 countries).
The classification of childbirth locations into public (governmental) and private (all others) facilities was based on DHS response options presented on surveys. Due to the survey limitations, we were unable to further stratify private facilities into for-profit and not-for-profit, or separately consider NGO and faith-based providers (Blanc, Diaz, McCarthy, & Berdichevsky, 2016; Footman et al., 2015) . We also note the limitation in women's ability to recall and correctly report the level of skill for her birth attendant, which is relevant for our categorisation of home deliveries. We attempted to avoid some of the issues related to recall by only including each woman's most recent births in the 2-year period prior to survey.
The results presented here are descriptive only. Where a choice of childbirth setting is available, the individual characteristics of service users may explain differences in breastfeeding practice by delivery setting. Compared to poorer women, a higher proportion of richer women receive appropriate delivery care .
Although there is little consistent evidence that early breastfeeding practices differ by indicators of wealth (Barros, Victora, Scherpbier, & Gwatkin, 2010) , adjusting for socioeconomic characteristics would be desirable. In a recent analysis of data from the WHO Global Survey on Maternal and Perinatal Health, early initiation of breastfeeding was lower in private sector facilities compared to public sector facilitates. After adjusting for potential confounding, this difference was no longer significant (Takahashi et al., 2017) .
Interpretation
In general, the trend for breastfeeding outcomes to be more favourable among appropriate childbirth care settings was strongest and most consistent in Sub-Saharan Africa and South/Southeast Asia.
It is possible that the weaker relationship between childbirth location in the mostly middle-income regions of Middle East/Europe and Latin
America may be partially explained by more favourable breastfeeding practices irrespective of childbirth setting; for example, early initiation of breastfeeding was twice as high in Latin America compared to South/Southeast Asia (60.3% vs 30.8%). Specific components of delivery care which are rapidly increasing in many middle-income countries, such as increased use of analgesia, labour induction and augmentation, and caesarean delivery, may negatively impact on breastfeeding and contribute to a narrowing of the advantage conferred by facility care. An investigation of delivery setting and essential newborn care using data from prospective trials in South Asia reported that the proportion of women experiencing skin-to-skin contact with their infant within 30 min of birth was lower in institutional delivery settings compared to home (Pagel et al., 2014) . Among facility births, we consistently observed a higher prevalence of optimal early breastfeeding practices in public sector births compared to births in private facilities. Differences in early breastfeeding practices by sector of facility were largest in Latin America; between 15% and 20% higher in for births in the public sector for all breastfeeding outcomes. In a recent assessment of childbirth location using DHS data, 24% of all deliveries in Latin America were by caesarean section, rising to 45% for births in the private sector . The high prevalence of caesarean delivery, known to be associated with lower breastfeeding initiation (Dewey, Nommsen-Rivers, Heinig, & Cohen, 2003; Miller et al., 2016; Takahashi et al., 2017; Zanardo et al., 2010) , may help to explain the public-private differential in this region. Quality of care may also differ by sector. In data from the WHO Global Survey on Maternal and Perinatal Health, facilities reporting the availability of guidelines for postnatal and/or neonatal care (taken as a proxy for quality of care)
reported an early initiation rate twice as high as facilities with no such guidelines (Takahashi et al., 2017) .
Compared to women who deliver at home, women who give birth in facilities tend to be wealthier . Victora et al.
(2016) report that wealthier women in LMICs are increasingly adopting exclusive breastfeeding at a faster rate than women from poorer backgrounds. Increasing uptake of skilled childbirth care among socioeconomically advantaged women may contribute to this trend, exacerbating existing inequalities in child health outcomes by wealth quintile.
Given the probable socioeconomic differences between women giving birth in different settings, future research should adjust for these and other characteristics in an attempt to assess the independent role of childbirth location on breastfeeding practices. Further information on the characteristics of different facility settings in terms of staffing, resources, and institutional practices may also help to explain the observed differences between breastfeeding practices in the public and private sector. 
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